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OTBOcsTCfl K o6jiacTB pcMOHTfio-KXtfxsiiQiOHBbix ]>a6oT H HaiipaBneso flUL noBbimeaBe 
a^^esTHEHQcni. Cyrb K9o6pcresHR: ciiogo6 saKJXxmcrcfl s ncpcspuriDi aoBUi BerqaceTHqBocm oGcc^iBofl 
KQTiOHEbi BaiayTpH onacTfacpcM B3 ne^iAfflpyeuoH Tpy6fa(, BaroroBncBBoft us TcpuomiacrmBoro 
uarepBana. Han^Hiucp munDnineaa, a xx36faiTO«<Hoe naancHBc coa^asor 3a cner pacnuipeHMH 
caiiopa3rt^pcBajoii;crocfl: h cauopacnrapsiEomierocfl MaTcp«2UTa. Hanpnucp, CHTB - cmoch BSBecrsoBoft ^nn 
ix^saux H 6ypoBa>ix pa6oT, Koxopbcw sanonHHsxr TpyfSy ro TcpwacDiacivmiQro MBTcpaana ocpcn 
nepcEfibrrBKM aoeu aerepuerB^iBOCTB o6ca;;Bofi kojiohhu. 2 3.n. ^ixbi. 1 Ta6n. 
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Dcacfiption (OncaHMe ■3o6peTCiiH5i): 

H3o6peT«HKe otboch-tch k o6n«rni peiiOBTBO-B3QnHa^oHHbcx pa6oT (PHP), a umcuho k cuoQo6aM 
DoocranoanesMn repumraHocTM o6cfl ffn >fx luvunm. 

H3Becn«R cnooo6 BocscTOROBneinifl repuenpiiioCTH o6cafffDatx KonoHU. EouimaJoaQiA cnycx sonoimbi 
Baoocao-KOMnpeQOOpHbix rpyfS (HKT) hhxc HHTcpeana HapymcBHH o6cafjBoA KonoHUbi. aaxa^xiBaHKc 
TOMnomipyiomjero pacrraopa b HKT npn orrKpbrroM oaTpy^HOM npocTpamrrBC, nqn^soi HKT Bbonc 
pac«teTBoro yjHJHBfi TaunoHxipyiotmero pacreopa, d cKaajcuHe. ^po;^aBmmaHHe raunouBpjnom.ero pacreopa 
3a oScappyK} KonoHBy npH saKpurou 3aTpy6iioM npocrpaBCTBe (1). 

H<nocT«TKB BHanora saznxyqanrcn b tou. uto. nwnpBbix. npoAana TaMiiOHHpynuiero pacraopa u 
saKonoBDoe npocrpaBcrso BooMomiia TOJitKo nofl buookhw H36brTo^iHbi>i nanncHKCM. trro He6c3onacHO ;ytH 
mejiocTRocTH ocTaruiHofl ^acTH o6caflnofl kojiohh^i, oo-BTcphix it3-3a yct^omocTfi raMnoimpyioxiQDe 
uarepHajioa peoyju^r a i mm x. n » onepax;^ bc upeisLimaert &0%. 

Haoftonee 6moKaaA k m u C pc i tHmo no rcxranccxofl cynmocra HBJiBCTca cnoood ycTaBOCBOi nnacTHpH b 
BHTepDVie Bcr«pCMetmBOCTH o6ca;],BoA sonoaBbi nyreu nepexpuTtm aoBbi BcrepuennBocTB BsayrpB 
nnacTupcii b3 MBranmnficsoA Tpy6u c Docnenynn^ ee paasBpeHBeu aa coer ooqffa m iw KsdbfTcwHQro 
AaanoMH (21- 

HmocraroK lOBecTBoro cQooo6a aas/oonaercn a tou. vro nnacrtjpb BbmonBcs B3 ueraniia. a sro hc 
DDOBQiiHCT MBrTcpBaii nnacTfaipfi 9»npBmBaant b cehxc^htib rpcnomy b o6caoRO& KonoHHe. 

3aflaTia 3a&nx><iacTCii s noBboneBira s^^TnEnocm pewoKTHO-KaojiHmiOHHbtx pa6oT npK QflHO^xiMeHHOM 
CHKSKeHHH Tpy^ooaTpaT. 

nocTaBncHiiAsi t^tt^!mB, AocnonaeTCfl tcu. <ito b cnoooCSc, BKiiK>tiax>mcM nepcspijiTBc aoBbC KcrepMCTHqaocTH 
o6canHi)ix KOffiOHH KiHyrpH imacTbii}eM. DboxaTiBeHBbiM 8 E^nc AO()>opMBpycKxofl Tpy6bi. pacnxMpcoiic 
nnacTupn no ecefl jynrac nyreu cosnaMBfl HsfibiTo^oro pjobjicbssh, b aaueerae Ac^opkospyeuofl Tpy6bi 
BcnoJiBoyKyr Tpy6y k3 TepuooTiacTBWHOPo MaTcpHajia, a w36biTCWHoe flaBncHHC oocsmaxxr 3a cuer 
pacQrapeHUH csMopaaorpcBajomerocH w pacuiHpHMinerocH uarcpnana. KoropbOi sanojiHHioT Tpy6y H3 
TcpMonnacTH^iBOtro Marepnana neptjx nq>CRpbiTiieM aoBbi BcrepMcnnBOCTH o6canEio& KonoHBbi. B Ka^ecTBc 
TcpuonnacnviBoro icarepiianB HcnoiibayioT mumsmneat a d Komcmt cauopaaorpeBann^erocfi h 
caMnpacnmpsixniveroGH Marepaana BcnonbsyioT CMTB - CMOcb asuociROGyx) flflft ropHbxx b 63^po»»ix pa6oT. 

CHTB upa^dessooT, rjiasBbOi o^>a30M, npn paapyixKHira npoixHboc xpynicBX waTqaiiajioB (ocanfaBUC nopoAU). 
6cn»Hbcx H xc;xc3o6cT0HBbix wafjfinBi, gnvffmiMx bawk. A«h ao^m^ npapoHBoro KaMHH. Oh 
i^xncTaanner co^ofl nopomKootipasauft Bcropiotzafl h HC BC ip wBo arm c Hwtt usmpamn^ j\aaom/sA c Bq^ofl 
mjaumyn pcaEU^ 12). Hpx C M ni iHfwwn DopomKa CUTS c BOfipA o6pa3yrrcn cycneaswi (patexan 
cueo). KOTopafi, Oynyvi aanara b oniyp, pRcnaBBbdl b o6bcxTc mmncKaiqpfti paspynKMno, c Teveaaeu 
q i»fcj» Hii ocBKTbCBaeTCfi. I 'B epfltfcl 't DflpoBpocesao yacnxcvaBaata» ts o6i>CMe. yBcnxricHBc o6i3CMa - cji^crme 
n^QiarapHK KOunoHCHTOB, axo/^ymvix b cocraa CJITB, ^pIlBo;^HT k paaBMnuo b mnype nmpaTanpOHHoro 
j^aaneBast (donee 40 (Vdla). no;^ acIIctbhcm rwffpvraufiaaaaro fizancBBSi b toic o6bCKTa pasBHsajcnoi 
aanpiiscBiiH. njumonHnQie k ero paapymesHio t3]. 

BciiH cycaeBsioo CHTB aanarb b Tpy^ b3 TCpMoinacTUHHoro MaTcpxana. to ccxb h3 Marcpaana, 
paoMMsn^UKuntsrocsi npa BarpeeaiciiB:, 3arepueTB3KpoDaTb kobou, to Mcpc^ \,6 <x HaMHerox peaxMjfm c 
Bbi;;cneHBeM renna b pacmapcHBeu CMTB. Tciuia afaq^ennercst ;;ocTaToiiHo. VTo6bi pa3orprrb rpjrtSy 110 - 
120*t:, a yro Bbmxe TeMXHcparypi*!, npa KOTopofi, H H npKM q>> DOJnoTHneH pa3M«r«iacTCH h nposmnHCT 
□OBboncHByx) TCByMCCTb. Tpy6a yDcxaraEsaacTCH ff^aMcrpc 6c3 pa3pyiiicnHH« a b cnyttae ee 
iipenBC4>vrenbH0P0 cnycxa b caBaxBuy a 3oay HcrepMci»4uoc i h o6c^nBoft korohbu c BaTfxxxiM 
npaxBuaeTcn s o6ciy^Bofl KOJKfiHc. TCpucnmairnraafaifl MarcpaaJi upuuuaaeT a cboc^ktih Tpcajfoiy a nocne 
oKounaBHn pcaKiqn ■ Ht^tuanaaaiom TeMnqurrypbi darBepAcaacr a otfeczKHBaaeT hswcjk^w toojunifno 
□OBpeJKMCuaA a o6caj(aoA KonoRBe. 

npBMcp pcanB3az9iB. npiy^imnnwcMM, irro Ba ray^aiR 400 m »KcnnyaTBUBOHBaH KCJioaaa naaMcrpoM 146 yod 
c Tonix^pBoll cTesQK B uu Bueer Tpenoray nmpaaofi 2 uu a fj/asBoA 2 m. 

Ecpyr iKvmrmncBOGyio Tpy6y Aimaoft 4 u c HapyxHbXM pjaaMerpoM aa 2 uu urmjne Bayrpomero 
AMaMcrpa o6cafl;BQA KoncHHiii b HBTcpeanc ntrepucrrmHocm (t.c 128 mu) a xcvimaHofl creaos 6-8 uu. 
3arnyinax}T aiDiaHft Koaca Tpy6. Totobht cycncK3ajo CMTB. ^nn »ktx> 6cpyT 100 kt nopomsa a 30 ji 
TexHauBCKOfl Bo^jbi. C^cneHsuoo sanaaaioT b nanBanuieaoByio TpytSy. FepMencMfpyioT aepxHHfl K0Hei^Tpy6 h 
aa KonouHe HKT ktqi TpocaKc rpy^y cnyocaiOT b 30Hy HcrcpMcnniHOCTH oficafSBoA KonoHHbi. 

Mepe3 1.5 M aavoiarrcH pcaauHa a upoucxoAaT pasorpea a pa3;orBaHM€ nonaarivicaoBoft Tpy6bt Bnnon» 
UnH conpaKOCHOBOiBH co crcBKaMa o6ca;xHoft ROJioHHbi. Bamtx topo» nocsoniaBy uarcpaan Tpy6bi 
paaiiCflrvieH, oh npoKBKaer a b TpenQOxy. TauiM otparwu AonojaoiTenfaHo ee repidertDiipyeT. 
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riOCnC OEOH^UHHR p^^wnyrar ECTrOpafl npOTCEftCT 0,5 • 3,0 GKBaXBHy OCTSBJlftJOT B nOKOC Ba 4 - 5 

aoocTcuuoBncHMH TCMEicpoTypbi h ouToepfteBOBMiH nonBsmncsoBoft ipy<Sbi. Oaxefti EOJiom^ HKT btib 
TpocHK, Ba Konropboc nnacTbipia 6un cuyiujeu b oniaanmy, no i ffniua» T sa noBqncHocTb. B cxfiaxREy 
cnycKaxiT KonoHHy <^pBnLabix Tpyfi c uanoraAapBTHbDi lypdoGypcni. Aonoixiu buh ^pesoA h pa3<SypHBaDT 
rrpuencsapynagfst ysitbi b ocwcpKBUoe nonBanoicBoaaft TpytSiii. KonoHHy 6ypBnbBbCC Tpy6 DcnBHManT. 
npoH38o;;RT oopcocoBsy o6caAKoft KonoHHbi oorjiacao AcftcreyncqRU nBcrpyioQuiM. 

ripcsiMyixiiBCTBa np^nnaraeMoro <axooo6a oo mre i jnaa yrc H sa tou. trro nospezB^esMc b o6caHHofl KonoHBc 
BSQTntpyeTcn (Sonee Hc^exHO 3a c«ieT npoHHKRoaeaiM Marepnajia nnacrbipfl b cbbos, wm TpeiiQiuy. K Touy 
sc nnacTbipb b3 anrrenraecxoro uarepnana ^^onroBeoHee. ras KaK ae ncmBcpMCH KopptOMm. 

HcTO^mHzoi KH^opMBupxi: 1. BnaACHHM D.A., Vucr^aeo BS, CnpaBOHHHK Macrqm no icaiiirra/ibHOMy 
peuooiy CEBaxHB. M.. H^a. 198S. c.163. 

2. ABTopcsoe canpimjibcrrBO N 1601330, COCP, sn. £ 21 B 29/10, 1990 - Dporormi. 

3. HacTpyiaosH no npts^tBeaao cuecH BSBOCTKOBoft fs/vi ropHbix n 6ypQBbcx pa6oT (CMFB). 113^. AO 
'CTpoAMaTcpaanbi", 7 c. 
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Claims i<l>opuyna ■3o6pea>eHwi|: 

1. Cnaao6 BoocrraBOBncHBH rcpMcrssMuocTM 0<kanptjx kojxohb. BKmoMDXxmift nepcspuTBc aonw 
BerqxMeTViBOCTB BsayrpH nnacTupeii. BbmonHCHHboi b mmt Ae^opuBpyttioft Tpy6bi, m pacnmptsMt 
nnacTbipsi no Bcefl jpnrae nyreu oos^^aHBH K36iiiTO«<Boro a^^cbbvl oTinPUUDaipAcfi tci4, vro b KawrrBe 
ne^opMBpycMOft Tpy6bi KSomoynT Tpy6y ki TepwcnuiBdvcHoro ifarrqmana. a KsdurtMBoc AaancHHc 
ooonaavr aa cuer pocmBpeaaR caMOpa3orpc8uomerocfi k caMopaaimpHJomerocR warepfiana. KorropUM 
sanojiHnioT Tpy6y b3 TepMoanMiTH mm ro uATCpMana nep^ iiq>eKpbmieM soma KerqsMeTmHOCTU o6ciwoa 

KQJTOHHbl. 

2. C&0006 no n.l, ' oTJiMnanmpflai rai. vro b KanecTBc TepMoanaciviBan) MaTq>Hana Bcaojiiayvyt 

3. C110006 no nn.l h 2. (mnniaion^iflCH Ttu. <jto b aauecTBe cauopa3orpesaioa;erocH k 
f>afcjry fw*Tii m bciMiiH«"nnrq uaTepsuuia HdionKsyiyr CHTB cw«cb KSBecTKOBys) flim rapata. h 6ypoBbix pa6oT. 
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Drawtng(s) [MeprexRl: 

XapaKrepMCTMKa CMrs 



XapaicrepHCTviKa 


SnaMeKMe 


1 . BoAO-CMeceeoe oTHoiueHHe cycneH3MH 


0.3 


2. PacxoA nopoujKa Ha 1 o6i>eMa, t 


1.8 


3. PacreKaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. ITnoTHcxrrb cycneH3Mw, r/cM 


1.8 


5. BpeMn Havana peaKUMn rKAparauviM npM 




TeMneparype 20-25°C. mmh 


OKono 90 


6. TeMneparypa caMopaaorpeBaHMR, "^C 


6onee 100 


7. CueaneHne KauHfl CTpy6oR, MHa 


5.0 


8. ConpoTMsneNMe KaMHn 4)vi/ibTpamiM boaw. MRa 


6ojiee 60.0 


9. flaaneHMe npM paciUMpeHMM. MPIa 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the; plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond Ihe pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demoHtion, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure ^n the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 I/2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 1 0 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 1 46 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 1 28 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from 14 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvesikovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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23rd day of January 2002. 




Signature, Notary Public 
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Stamp, Notary Public 
Harris County 
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